Objectives The aim of this study was to analyze the short-term outcomes after transcatheter aortic valve implantation with the Edwards Sapien THV (ESV), compared with the Sapien XT THV (SXT) (Edwards Lifesciences, Irvine, California).
Transcatheter aortic valve implantation (TAVI) is superior to conventional medical therapy for inoperable symptomatic patients with severe aortic stenosis (1) . The improvement of technology and the introduction of newer delivery systems that require smaller sheath sizes have made the procedure safer and applicable to a wider population of patients. The large size of the sheaths required for valve delivery is the most important limitation of this technique. Recently, the new Sapien XT (Sapien XT THV [SXT], Edwards Lifesciences, Inc., Irvine, California) and NovaFlex delivery system received CE-mark and became commercially available in Europe. This new delivery system uses smaller-sized catheters than the previous RetroFlex delivery system.
In the published data there are many studies that demonstrate the efficacy and safety of the Edwards Sapien THV (ESV) (Edwards Lifesciences), but there are no studies that compare it with the new SXT valve (1) (2) (3) (4) (5) . Thus, we analyzed our experience with transfemoral TAVI with the 2 different Edwards Sapien valves.
Methods
We included all consecutive patients undergoing TAVI in our center via the transfemoral approach with the ESV from November 2007 to April 2010 and SXT implanted since the device became commercially available in April 2010 until December 2010. We compared patients treated with ESV and SXT and analyzed periprocedural and short-term outcomes. Clinical follow-up was performed by office visit at 30 days after the procedure. Definitions. We used the recently described endpoint definitions of the Valve Academic Research Consortium (6) . The following events were evaluated: device success, vascular complications, bleeding, acute kidney injury (AKI), stroke, myocardial infarction, death, prosthetic valve performance, and the combined safety endpoint at 30 days. Vascular complications were divided into minor or major. Bleeding complications were divided into life-threatening or disabling bleeding and major bleeding. The AKI classification adopted the modified RIFLE (Risk, Injury, Failure, Loss, and End-stage kidney disease) criteria and includes 3 stages. Renal failure at baseline was defined as a creatinine clearance Ͻ60 ml/min. Stroke was further divided into major and minor. Prosthesis performance was evaluated at 1 month by quantifying transaortic gradient and aortic regurgitation (AR). Aortic regurgitation was graded as being absent (0), mild (1ϩ), moderate (2ϩ), and severe (3 to 4ϩ) (7, 8) .
Patient evaluation. All the patients have been evaluated by a multidisciplinary heart team. Pre-procedural screening consisted of: transthoracic and/or transesophageal echocardiography, multislice computed tomography, and when required, coronary angiography. Transthoracic echocardiography was also performed at 24 to 48 h after procedure and at 1 month, to assess prosthesis performance and left ventricular function.
The indication for TAVI was based on the presence of symptomatic severe aortic stenosis (aortic valve area Ͻ1 cm 2 or mean gradient Ͼ40 mm Hg) and high surgical risk features defined as a logistic European System for Cardiac Operative Risk Evaluation (logistic-European System for Cardiac Operative Risk Evaluation) Ն20%, Society of Thoracic Surgeons Predicted Risk of Mortality Ն10%, or associated comorbidities not captured by the 2 scores (e.g., prior thoracic radiotherapy, porcelain aorta, liver cirrhosis, marked patient frailty) (9) . There were also some patients with symptomatic isolated severe AR, because of bioprosthetic failure who were at high risk for reoperation. The suitability for the transfemoral approach was determined by evaluating the ilio-femoral artery diameters on multislice computed tomography. A minimal lumen diameter (MLD) of 7 mm was necessary for the 22-F and 8 mm for the 24-F Retroflex delivery system but 6 mm for the Novaflex 18-F and 6.5 mm for the 19-F in the absence of circumferential calcifications.
All patients provided written informed consent for the procedures and subsequent data collection and analysis for research purposes. Devices. The technical aspects of the procedure have been described elsewhere by our group (2, 10) . The ESV is a bovine pericardial leaflet valve mounted on a stainless steel stent. The new SXT has modified scallop-shaped leaflets that provide superior hemodynamic properties and coaptation. It is mounted on a cobalt-chromium alloy stent with thinner struts, thus, giving it a lower profile. Both valves have 2 sizes: 23 and 26 mm. The RetroFlex 3 is a balloon-expandable transcatheter delivery system where the valve is crimped directly on the balloon. It allows introduction of the 23-or 26-mm ESV valve with 22-F (outer diameter: 8.4 mm) and 24-F sheaths (outer diameter: 9.2 mm). The NovaFlex delivery system allows a reduction in sheath size to 18-F (outer diameter: 7.2 mm) for the 23-mm SXT valve and 19-F (outer diameter: 7.5 mm) for the 26-mm valve. The valve is crimped on the catheter proximally to the inflatable balloon and is mounted on the balloon in the descending aorta. The characteristics of the devices are illustrated in Figure 1 Exploratory multivariable analysis was performed to assess the predictors of major vascular events (MVE) by means of logistic regression analysis with purposeful selection of covariates and simultaneous entry (11) . Candidate variables included covariates associated at univariate analysis with MVE (all with a p value Ͻ0.1) as well as variables judged to be of clinical importance from previously published data. The results are reported as adjusted odds ratios (OR) with associated confidence intervals (CIs). The discrimination and calibration ability of the multivariable model was assessed by means of the C-statistic and the Hosmer-Lemeshow statistic (12) . A p value Ͻ0.05 was considered statistically significant, and all reported p values are 2-sided. Statistical analysis was performed with SPSS software (version 16.0, SPSS, Inc., Chicago, Illinois).
Results
Baseline and procedural characteristics. During the study period, 249 patients underwent TAVI at our center: 104 patients were treated with a Medtronic CoreValve (Medtronic, Inc., Minneapolis, Minnesota), and 145 were treated with an Edwards prosthesis. Of the patients who underwent implantation of an Edwards prosthesis, 25 were excluded, because the approach was transapical (n ϭ 21) or transaxillary (n ϭ 4). Thus, the current study cohort comprised 120 patients who underwent transfemoral implantation of an Edwards prosthesis: 54 with SXT between April and December 2010, and 66 with ESV from November 2007 to April 2010. Baseline clinical characteristics are presented in Table 1 . Fifty percent of the patients were male, and the mean age was 80 Ϯ 8 years. In 9 patients, the indication for TAVI was a degenerated aortic bioprosthesis, and 4 of them had isolated severe regurgitation. The patients treated with the SXT had a smaller MLD of the ilio-femoral arteries at the therapeutic access site than those treated with the ESV (7.27 Ϯ 1.09 mm vs. 7.94 Ϯ 1.08 mm; p ϭ 0.002).
Procedural characteristics are shown in Table 2 . The ratio between the outer diameter of the sheath size and MLD of the vessel was significantly lower in the SXT group (1.03 Ϯ 0.15 vs. 1.13 Ϯ 0.14, p ϭ 0.001). Sedation and local anesthesia were used in 76% of cases. However, general anesthesia was used more frequently in the ESV group during the initial part of our TAVI experience (37.9% vs. 5.6%, p Ͻ 0.001). Percutaneous closure with a Prostar device (Abbott Vascular, Abbott, Park, Illinois) facilitated by the cross-over technique described by our group (10) was used more frequently in SXT than in ESV cases (98.1% vs. 83.3%, p ϭ 0.008). However, this discrepancy was expected, because at the beginning of our experience we preferred surgical closure of the femoral artery in patients with borderline vascular access. In addition, in 4 patients who underwent ESV implantation, a vascular complication precluded the possibility of using the pre-closure device. Periprocedural and 30-day clinical outcomes. The clinical outcomes are shown in Table 3 . The rate of device success was high in both the SXT and ESV groups (96.3% vs. The cardiac tamponades were treated by pericardiocentesis in 3 cases, but 2 underwent cardiac surgery because of aortic dissection (as described in the preceding text) or rupture of the right atrial wall. The rate of AKI-stage 3 was 0 in the SXT group and 4.8% in the ESV group (p ϭ 0.67). We observed only 2 cases of transient ischemic attacks and 2 cases of major stroke. No periprocedural myocardial infarction was observed. The rate of permanent pacemaker (PPM) implantation was 7.1%, without a difference between the groups. The 30-day mortality was 1.7% (n ϭ 2). Both patients died after SXT implantation. One died some hours after the procedure because of right ventricular failure; the other died in the catheterization laboratory because of annular and aortic dissection resulting in cardiac tamponade (described in the preceding text). Furthermore, 1 patient died in hospital at 46 days after emergency surgery for a post-implantation ascending aortic dissection (described in the preceding text).
The 30-day combined safety endpoint was lower in the SXT group (20.4% vs. 45.5%, relative risk: 0.44, 95% CI: 0.24 to 0.80; p ϭ 0.004), mainly due to the lower rate of MVE in this group. Prosthesis performance. An echocardiographic evaluation was performed at 30 days in 88% of patients. The mean transaortic gradient was approximately 10 mm Hg in both groups. The AR was mild-to-moderate in 70.2% of SXT and 76.3% in ESV (p ϭ 0.48). Two patients had a mean gradient Ͼ20 mm Hg: 1 after ESV implantation, and 1 after SXT implantation in a degenerated bioprosthesis. Four patients had severe AR at 1 month after ESV implantation (Table 4 ). Univariate and multivariable analyses. Results of the univariate and multivariable analyses are presented in Online Table 2 . The univariate analysis identified 4 potential predictors for MVE: SXT implantation (SXT vs. ESV; OR: 0.25, 95% CI: 0.09 to 0.67; p ϭ 0.004), ratio of sheath outer diameter/MLD (OR: 18.70, 95% CI: 1.04 to 336.41; p ϭ 0.04), body surface area (OR: 0.05, 95% CI: 0 to 0.80; p ϭ 0.03), and female sex (OR: 2.14, 95% CI: 0.89 to 5.14; p ϭ 0.08). On the multivariable analyses, the SXT (OR: 0.25, 95% CI: 0.09 to 0.67; p ϭ 0.006) emerged 
Discussion
The main findings of this study are: 1) introduction of the SXT valve and NovaFlex delivery allowed the performance of transfemoral TAVI in patients with more severe peripheral artery disease with a reduction of MVE; 2) transfemoral TAVI with both the SXT and ESV was associated with a high device success rate and relatively low periprocedural and short-term outcomes in high-risk elderly patients; and 3) the SXT seems to have the same short-term performance as the ESV. The transfemoral route is at the present time limited by the large diameters of the delivery sheaths required and the inadequate diameters of the ilio-femoral vessels to accommodate these sheaths. Because the prevalence of peripheral arterial disease is high in this population, many patients are Table 3 , there is a wide variation (8% to 16%) in the incidence of MVE in transfemoral TAVI with the Sapien valves (1, (3) (4) (5) (13) (14) (15) (16) . In our study, the incidence of total MVE was 23.3%. However, due to the lack of a standardized definition for vascular complications and the different definitions used in previous studies, it is difficult to make any direct comparisons. We observed a significantly lower rate of MVE in patients treated with SXT compared with ESV (11.1% vs. 33.3%, p ϭ 0.004). Moreover, we found that the ratio of the sheath outer diameter size to vessel MLD was a univariate predictor of MVE (1.14 Ϯ 0.15 vs. 1.07 Ϯ 0.15, p ϭ 0.04). Furthermore, this ratio was lower in the SXT group than in the ESV group (1.03 Ϯ 0.15 vs. 1.13 Ϯ 0.14, p ϭ 0.001). This suggests that vascular injury increases as the operator attempts the procedure with diseased peripheral vessels that have an inadequate size for the sheaths. Thus, the SXT might have a broader clinical application, because it allows TAVI in patients with more severe peripheral vascular disease by reducing the ratio of sheath outer diameter size to vessel MLD but, at the same time, lowering the risk of MVE. The lower MVE risk with SXT was confirmed on multivariable analysis.
Bleeding is an important safety endpoint in evaluating the TAVI procedure, but similar to MVE, the definitions of bleeding are variable (1, 13, 16) . In our study, the incidence of life-threatening bleeding and major bleeding seems not to differ significantly between the groups, but we observed a trend for a lower need for blood transfusion in the SXT group (33.3% vs. 57.6%). Interestingly, there was a trend of more cases of cardiac tamponade in the SXT group. We believe that this complication could not be attributed to the new delivery system or to changes in the technical aspects of the procedure but to the recent introduction and training of new operators in our team.
However, even if the MVE were more frequent in the ESV group, we observed only 3 in-hospital deaths (2.5%) and a low rate of 30-day mortality (1.7%), without a significant difference between the 2 groups. As discussed in the preceding text, only 2 patients died because of vascular complications. We believe that the low rate of early mortality in our population, despite the high rate of vascular events, is due to the ability of our operators to promptly treat such complications. In addition, the use of a lower-diameter sheath decreased the occurrence of vascular complications. We think that expertise of TAVI operators in the percutaneous treatment of vascular complications is paramount for reducing mortality in this high-risk patient group.
As already described in published data, the rate of PPM is low after Edwards Sapien valve implantation compared with the CoreValve (Medtronic) (16) . In this study we didn't find any difference in the need of PPM in the ESV and SXT groups, and we have confirmed a low rate in both groups (approximately 8%).
Finally, this study demonstrated that the SXT has similar performance at 1-month compared with the ESV. The rate of device success was high with both valves, and the grade of AR in both groups was mainly mild or moderate; meanwhile, the mean transaortic gradient was approximately 10 mm Hg. Study limitations. The main limitation of this study is its retrospective observational design and lack of randomization. However, when the SXT was introduced in Europe, the ESV became no longer commercially available. We think that these data are important and might provide useful information with regard to sample size, should the U.S. Food and Drug Administration require a randomized trial before approval of the new SXT valve. Another limitation could be the different level of experience of the operators through the study period. 
